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Abstract 
This paper shows that the variations of the total and significant seasonal sea wave energy at al-Manara 
station in Tartous where we used the wind speed  data from the General Metrological Administration 
located in Damascus for duration of  6 years from the beginning of 1998 until 2003. The measurements 
were taken each one hour.  
After the calculation of the total seasonal sea wave energy  we noticed that the energy has the values 
between ( 811 – 1608 ) J/m2  in al-Manara area ,while the seasonal significant sea wave energy  values 
ranged between ( 2424 – 3830 ) J/m2  . 
The maximum sea energy was found in winter season. 
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1. INTRODUCTION:
The conventional energy (coal, oil and gas) is still dependable (86%) in most countries of the world 
and little relies on nuclear power, while dependence on renewable energies does not exceed 0.7% of 
the world's energy [1, 2, 3].   
The world today seeks to replace conventional energy with renewable energy, as this kind of energy is 
the key to economic stability and national security of each country and the positive impact on the 
environment [4, 5, 6].  
Energy can be produced from several sources including: coal, oil, gas, wind, nuclear reactors, solar 
geothermal energy, bio-energy and water power [5, 7, 8]. This paper discusses seasonal sea wave 
energy.  
The oceans and seas contain a lot of clean, free and environmentally-friendly energy, and the capacity 
of this energy can reach 10% of the world's needed electric energy, if the energy of tides, sea waves 
and temperature differences between sea surface and the atmosphere properly exploited [5,9,10]. 
Water energy can be produced from the following: 
1. Tides  
2. Temperature differences  
3. Dams  
4. Wave height  
The sea wave energy is studied in al-Manara station. Sea waves are produced by the interaction 
between solar radiation and wind-casing pressure differences which collide with sea surface . If we 
know the wind speed in certain area on the beach, we can indirect predict the wave height in that area 
using several methods [1,11,12,13, 14]:  
1. Calibration curves.  
2. Jonswap model.  
3. Beaufort tables.  
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2.Sea wave energy: 
Sea wave energy is proportional to the height square H (vertical distance between the wave crest and 
trough), according to the following relationship [1, 2, 14, 15]:  
( )1mJ/ ,..
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Where: 
g acceleration of gravity 
ȡ density of sea water  
3.Significant wave height H1 / 3:
It is defined as the average upper third of the heights recorded in the study area. 
4.Aim of the research:
The research aims to find a sea wave energy and its seasonal distribution in al-Manara , depending on 
the wind speed.  
5.Description of the study area: 
The coordinates of al-Manara station was determined using  GPS: 
al-Manara : '0'0 196.52N34;106.5335E
   
   
6.Materials and methods:
The study was carried out by finding the mechanical energy of sea waves, depending on about (52, 
000) values of wind speed for each area, where the data was taken from the General Directorate of 
Meteorology in Damascus. The data covers six consecutive years from the beginning of 1998 until 
2003 at value interval one hour, then the Beaufort table was used to find the wave height and thus wave 
energy. 
7.Results and discussion:  
7.1.Seasonal variations: 
7.1 .1. Total seasonal sea wave energy:  
After calculating the total wave energy , its seasonal average was calculated, and then tabulated and 
represented graphically in tab.1  and fig. 1.  
200320022001200019991998year
20434421085350266sum
1169712528489532505aut
1169107090513428111608win
315464350316476503spr
Table .1. Seasonal variations of total mean sea wave energy from early 1998 to end 2003 in al-Manara, value are given in J/m2.
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Fig. 1. Seasonal variations of total mean sea wave energy from early 1998 to end 2003 in al-Manara 
The curves are analyzed by using the Gaussian distribution according to the following function: 
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The Gaussian distribution is specified by two parameters: the population mean x0 and the population 
standard deviation ı . variable x = 1, 2, 3, and 4 represents the seasons (sum, aut, win, spr), 
respectively. 
The analyzed values are recorded in tab. 2 using Sigma Plot Program:  
year x0 Emax ı E0
1998 3 1608 0.9 3618
1999 3 811 1.36 2757
2000 3 1342 0.9 3020
2001 3 905 0.9 2036
2002 3 1070 0.9 2408
2003 3 1169 1.36 3975
 Table.2: contains  the mean x0 , maximum sea wave energy Emax, standard deviation ı , and the integral under curves E0
values of  the sea wave energy are given in J/m2.
Given the table 1 figure 1, we find that the maximum mean seasonal sea wave energy in the al-Manara 
ranged between the two values  811 and 1608 J/m2 . 
7.1.2.  Significant sea-wave energy:  
After calculating the total wave energy , its seasonal significant average was calculated, and then 
tabulated and represented graphically in table 3  and figure 3 .  
200320022001200019991998year
606819626252851774sum
31952072145413711575850aut
358630932667320624243830win
2940869240090914471436spr
Table 3: Seasonal variations of total mean sea wave energy from early 1998 to end 2003 in al-Manara . 
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Figure 3: Seasonal variations of total mean sea wave energy from early 1998 to end 2003 in al-Manara .  
The analyzed values of seasonal variation are recorded in tab. 4 using Sigma Plot Program:  
year x0 Emax ı E0
1998 3 3830 0.9 8617
1999 3 2424 1.36 8241
2000 3 3206 0.9 7213
2001 3 2667 0.9 6000
2002 3 3093 0.9 6959
2003 3 3586 1.36 12192
 Tab.4: contains  the mean x0 , maximum sea wave energy Emax, standard deviation ı , and the integral under curves E0
values of  the sea wave energy are given in J/m2.
Given the table 3  and figure 3, we find that the maximum mean seasonal sea wave energy in the al-
Manara is ranging between the two values 2424 – 3830 J/m2 . 
8. Conclusions and recommendations:
1 . The mean value of total seasonal sea-wave energy is ranging between      811 – 1608 J/m2 in al-
Manara area.  
2. The mean value of total seasonal significant sea-wave energy ranged between   2424– 3830 J/m2  in 
al-Manara area.  
3 . Construction in the above area should take the influence of hurricane strength. 
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